Modulation of glycogen synthase kinase activity of skeletal and smooth muscle casein kinase I by spermine.
Casein kinase I (CK-I) from skeletal muscle was stimulated 2-3 fold by 0.25-1 mM spermine. The polyamine also stimulated the phosphorylation of glycogen synthase by another casein kinase purified from aortic smooth muscle [DiSalvo et al. (1986) Biochem. Biophys. Res. Commun. 136, 789-796]. Phosphopeptide maps and phosphoamino acid analysis of [32P]glycogen synthase revealed that smooth muscle casein kinase phosphorylated glycogen synthase in the same sites that undergo phosphorylation by CK-I. The stimulatory effect of spermine on glycogen synthase kinase activity of CK-I was accompanied by increased phosphorylation of all peptide sites of glycogen synthase. Increased phosphorylation was observed in both seryl and threonyl residues. Higher concentrations (4 mM) of spermine inhibited CK-I activity by about 50%. These results indicate that aortic smooth muscle casein kinase is a CK-I enzyme and that skeletal and smooth muscle CK-I can be modulated by spermine.